Cardini and coworkers (6) reported as one part of a plant materials survey that "negative or nonreproducible results" were obtained in sucrose synthesis studies with sugar beet leaves and roots. They stated that these results "may be attributed to the presence of interfering enzymes".
Burma and Mortimer (5), using isotopic tracer techniques, reported the synthesis of sucrose by sugar beet leaf homogenates when fructose-6-phosphate and uridine diphosphoglucose (UDPG) were present. They demonstrated that sucrose-phosphate was formed and assumed that it was subsequently dephosphorvlated by phosphatase to sucrose. No sucrose synthesis occurred when fructose or fructose-1,6-diphosphate and UDPG were added to sugar beet leaf homogenates. Burma and Mortimer stated that their experiments with sugar beet leaves eliminated Leloir and Cardini's (11) first enzyme mechanism demonstrated with wheat germ, which was the interaction of UDPG and fructose for the direct formation of sucrose plus pyrophosphate.
This paper presents data showing that the assumption of Burma and Mortimer that only sucrose-phosphate is synthesized directly does not seem to be correct. Rather, it shows that sugar beet leaf tissue contains enzyme systems for the direct synthesis of sucrose as well as sucrose-phosphate through UDPG and fructose and UDPG and fructose-6-phosphate, respectively. Any sucrose-phosphate which is formed is ultimately dephosphorylated by enzymes in sugar beet tissue at some stage prior to storage in the root. Thus the synthesis of both sucrose and sucrose-phosphate also has some bearing on the important unresolved question of whether sucrose or sucrose-phosphate is the principal sugar transported to the root for storage (4, 8, 9, 10, 18 Phosphatase activity observed under the described assay conditions was fairly low, with less than 10 % of the fructose-6-phosphate present being dephosphorylated even after 4 hours incubation.
The identities of sucrose and sucrose-phosphate were verified in several ways. When the enzymesubstrate mixture used for sucrose synthesis was passed through the mixed bed ion exchange column and spotted on paper, a neutral substance moving with an Rf identical to that of sucrose was found to have passed through the column. Chromatography of the material in this spot after treatment with analytical invertase resulted in spots which moved identically with known glucose and fructose. The incubation mixture before passage through the ion exchange column and the eluate of the column contained the same amounts of sucrose as determined by the resorcinol procedure of Roe (17) .
Sucrose-phosphate synthesized by the incubation mixture was adsorbed on the mixed bed column. A negative resorcinol test was obtained with the eluate. A positive test for sucrose was observed in the eluate when the heat-inactivated incubation mixture containing sucrose-phosphate was taken to pH 9.7, treated with alkaline phosphatase and then passed through the mixed bed column.
Studies with Canna indica leaves (16) demonstrated that when labeled glucose was administered to leaf discs, the percentage of total activity in the glucose decreased while the activity of sucrose showed a parallel increase. No activity was detected in the free fructose, but both moieties of sucrose were found to have been labeled. Infiltration of labeled fructose to the leaf discs resulted in a similar C14 labeling pattern of the sucrose, but free glucose was not labeled. The same experiments of Putman and Hassid (16) also gave very strong evidence for the existence of the endogenous free hexoses in inert pools. Edelman, Ginsburg, and Hassid (7) state that glucose and fructose taken up by Canna leaves and wheat seedlings may become phosphorylatecl at the time of entry into the leaf tissue and that these sugars do not enter the monosaccharide compartments of the plant. These workers obtained results with wheat seedlings wlhich were in agreement with the Canna leaf disk studies. Sucrose synthesized following introduction of labeled glucose was labeled in both moieties but free labeled fructose did not appear. However, the participtation of free fructose in sucrose synthesis cannot be ruled out on the basis of these experiments. Leloir and Cardini (12) (14) and the fact that one would expect these sugar phosphates to be in a state of equilibrium since phosphohexoisomerase is present and active, it is logical to assume that following the introduction of either labeled glucose, fructose, or of CO, any deviation from equal labeling of the hexose moieties constitutes fair evidence that the route of sucrose synthesis is not entirely through phosphorylated fructose. There are several examples of a significant disparity of label of the sucrose hexoses, including the studies of Axelrod and Seegmiller (3) with apple tissue and those of Putman 
